Comparison of the average structures, from molecular dynamics, of complexes of GTPase activating protein (GAP) with oncogenic and wild-type ras-p21: identification of potential effector domains.
GTPase activating protein (GAP) is a known regulator of ras-p21 activity and is a likely target of ras-induced mitogenic signaling. The domains of GAP that may be involved in this signaling are unknown. In order to infer which domains of GAP may be involved, we have performed molecular dynamics calculations of GAP complexed to wild-type and oncogenic (Val 12-containing) ras-p21, both bound to GTP. We have computed and superimposed the average structures for both complexes and find that there are four domains of GAP that undergo major changes in conformation: residues 821-851, 917-924, 943-953, and 1003-1020. With the exception of the 943-953 domain, none of these domains is involved in making contacts with ras-p21, and all of them occur on the surface of the protein, making them good candidates for effector domains. In addition, three ras-p21 domains undergo major structural changes in the oncogenic p21-GAP complex: 71-76 from the switch 2 domain; 100-108, which interacts with SOS, jun and jun kinase (JNK); and residues 122-138. The change in conformation of the 71-76 domain appears to be induced by changes in conformation in the switch 1 domain (residues 32-40) and in the adjacent domain involving residues 21-31. In an accompanying paper, we present results from microinjection of peptides corresponding to each of these domains into oocytes induced to undergo maturation by oncogenic ras-p21 and by insulin-activated wild-type cellular p21 to determine whether these domain peptides may be involved in ras signaling through GAP.